Kinetic and structural analysis of a cleaved donor intermediate and a strand transfer intermediate in Tn10 transposition.
Tn10 transposes by a nonreplicative "cut and paste" mechanism. We describe here two protein-DNA complexes that are reaction intermediates in the Tn10 transposition process: a cleaved donor complex whose DNA component consists of transposon sequences cleanly excised from flanking donor DNA, and a strand transfer complex whose DNA component contains transposon termini specifically joined to a target site. The kinetic behavior of the first species suggests that it is an early intermediate in the transposition reaction. These two Tn10 complexes are closely analogous to complexes identified in the pathway for replicative "cointegrate" formation by bacteriophage Mu and thus represent intermediates that may be common to both nonreplicative and replicative transposition. These and other results suggest that the Tn10 and Mu reactions are fundamentally very similar despite their very different biological outcomes. The critical difference between the two reactions is the fate of the DNA strand that is not joined to target DNA.